Background: Adolescents experiencing psychosis may enter the mental health system by a pathway to care that includes or is initiated at the emergency department (ED). However, a better understanding of the pathway to care involving EDs is required to ensure these patients receive the care they require. This study explores physician-based care factors associated with adolescent ED re-visits and inpatient hospitalization following an index ED visit for psychotic symptoms. Methods: Using administrative data from Alberta, Canada, we identified a cohort of adolescents aged 13-17 years who were discharged after an ED visit for psychotic symptoms between April 1, 2002 and September 29, 2010. Multivariable models estimated times to ED re-visit and inpatient hospitalization for mental health care in a 90-day period after ED discharge. Results: The cohort was comprised of 208 adolescents. Reduced times to ED re-visit and inpatient hospitalization were associated with: 1) multiple physician visits after discharge (ED re-visit: hazard ratio [HR] 5.93, 95 % confidence interval [CI] 2.09-16.82; inpatient hospitalization: HR 9.43, 95 % CI 1.24-72.00), and 2) post-ED physician care provided in a hospital-based outpatient clinic (ED re-visit: HR 3.07, 95 % CI 1.77-5.29; inpatient hospitalization: HR 3.48, 95 % CI 1.54-7. 88). A follow-up visit to a pediatrician, compared to other physician specialties, was associated with earlier inpatient hospitalization (HR 4.45, 95 % CI 1.43-13.87). There was a significant interaction between sex and First Nations status in both models. Females with First Nations status re-visited the ED sooner (HR 3.19;) and were hospitalized sooner (HR 4.18;. Conclusions: This study identifies predictors of time to care for adolescents with psychotic symptoms that are worthy of additional investigation. To ensure the pathway to care for these adolescents reduces the duration of untreated problems, health care aspects that require urgent investigation include the type assessments and clinical decisions made during post-ED physician visits.
Background
Approximately 1 in every 13 adolescents aged 13-18 years will report having experienced a hallucination and/or delusion (psychotic symptoms) [1] . The majority of adults with a lifetime psychotic experience (a collective term for experiences involving psychotic symptoms) report first onset in adolescence or young adulthood [2] . Early detection of psychotic symptoms, but when diagnostic criteria for a psychotic disorder may not be fully met, is currently considered a key strategy to offset, delay or prevent disorders, and reduce years lived with a disability [3] . This effort is based in part on the belief that illness duration influences treatment response and level of recovery [4] . Pathways to care have been studied extensively in this regard [5, 6] with importance placed on reducing the time from onset of psychotic symptoms to the initiation of appropriate psychiatric intervention, also known as the duration of untreated psychosis [5] .
Emergency department (ED) visits are regarded as an early contact point in the pathway to care for adolescents before (prodrome) and after a psychotic disorder is diagnosed [7] [8] [9] [10] . Recent studies suggest that 3-8 % of pediatric mental health ED presentations in the United States and Canada are for psychotic symptoms [11] [12] [13] [14] . ED visits are considered an important contact point to reduce the duration of untreated psychosis through assessment and referral to early intervention programs [5, 15, 16] . Findings from a recent ED-based study indicate, however, that a better understanding of the ED as part of the adolescent pathway to care is needed in order to improve early detection and intervention efforts. In this study, individuals under age 18 years with ED visits for psychotic symptoms had the highest risk of ED re-visit compared to visits for other mental health concerns [17] . Further, the percentage of children with psychosis-related concerns returning to the ED increased substantially over a short time period: 8.7 % at 3 days post-discharge and 15.8 % at 1 month postdischarge [17] . The relationship of the ED re-visits with the timing and type of other health care received (or not received) was not explored in this study although other studies suggest that young adult contact with a primary care physician reduces the likelihood of an ED visit as a first contact [16, 18] .
In this study, we retrospectively examined a cohort of adolescents who were discharged from an ED with a psychosis diagnosis to explore the association of physician-based care following an ED visit with time to ED re-visit and inpatient hospitalization for mental health care. Similar investigations have been conducted for other mental health disorders [19, 20] . The goal of this exploratory study was to generate novel hypotheses for prospective investigations aimed at improving pathways to care for adolescents with psychotic symptoms. Informed by published literature on adolescent psychosis [5, 7, 9, 15, 16] , we hypothesized that a physician visit for mental health care after an ED visit for mental health care would increase adolescents' time to ED re-visit and reduce their time to hospital admission. We also hypothesized that more than one physician visit following an ED visit would result in an earlier time to ED re-visit and hospital admission, as this may suggest adolescents are not receiving the care that they require or their conditions are worsening. We made no hypotheses regarding physician type and practice setting as we considered these factors exploratory in our analyses.
Methods

Study setting and population
In this study we analyzed data from an 8-year period (April 1, 2002 to September 29, 2010) . Data were obtained from the Ambulatory Care Classification System (ACCS), a database of Alberta Health [21] that houses computerized abstracts of all ambulatory care data, including ED data, for the Alberta, Canada. This database contributes to the National Ambulatory Care Records System (NACRS) maintained by the Canadian Institute of Health Information [22] , and is subject to processes to ensure data integrity and quality [23] . The Research Ethics Board at the University of Alberta approved the study. The Board assessed all matters required by section 50(1)(a) of the Health Information Act (Alberta, Canada). Subject consent for access to personally identifiable health information was waived as it was deemed to not be reasonable, feasible or practical.
Data were extracted for all adolescents aged 13 to 17 years who were discharged from an ED (104 EDs in total) during the study period with a main ambulatory care diagnosis of psychosis according to the World Health Organization diagnostic codes (International Classification of Diseases 10CA codes F20.x, F21, F22.x, F23.x, F24, F25.x, F28, F29, F30.2) [24] . The main ambulatory diagnosis reflects the main reason for the provision of emergency care, and is coded by trained and supervised medical records nosologists using a uniform protocol [21] .
Cohort creation
A study cohort of 208 adolescents was created with one record per discharged adolescent. If an adolescent had more than one visit concluding in discharge during this time frame, one visit was randomly selected and included. This construction allowed us to address time to follow-up visits after a specific ED visit and removed any requirement to adjust for subject-specific correlation in the analyses.
Study variables ED visit characteristics
We used the ACCS to identify psychiatric comorbidity at the ED index visit using diagnostic codes assigned in the secondary and tertiary diagnostic fields (International Classification of Diseases 10CA codes F10.x-F19.x, F30.x-F34.x, F38.x, F40.x-F45.x, F48.x, F50.x, F55, F59, F60.x-F64.x, F68.x-F69, F90.x-F95.x, F99) [24] . We also identified the triage level for ED visits, which was assigned according to the Canadian Triage and Acuity Scale [25, 26] , a five-level ordinal scale (1: resuscitation, 2: emergent, 3: urgent, 4: semiurgent, 5: non-urgent). The scale has good validity and inter-rater reliability and allows clinicians to triage patients according to the type and severity/acuity of the presenting signs and symptoms.
Adolescent sociodemographics
ACCS data were linked to a registry file to identify age and sex at the time of the index ED visit, and categorize adolescents using a socioeconomic status proxy. Details of this proxy have been published elsewhere [19] . The four groups adolescents were allocated to were as follows: 1) human services program recipient (an adolescent whose family received income support and health benefits from the government of Alberta), 2) government sponsored program subsidy recipient (an adolescent whose family received partial or full subsidies, or disability benefits from the government), 3) no subsidy support (an adolescent whose family received no support from the government), and 4) First Nations status (the adolescent who was registered under the federal Indian Act).
Health care utilization variables
ACCS data provided dates and diagnostic codes for ED visits after the index visit, which allowed us to identify ED re-visits for mental health care. Linkage to the Canadian Institute for Health Information Discharge Abstract Database [27] provided the start and end dates of hospital stays to identify inpatient hospitalization for mental health care. Linkage to a physician claims file provided: 1) the number of physician visits prior to and following the index visit, 2) up to three diagnostic codes for each visit, which allowed us to distinguish between follow-up visits that were mental health related and those that were not, 3) the type of practicing physician (general practitioner [GP], pediatrician, psychiatrist, other), and 4) the type of facility where the physician provided care (practitioner's office, communitybased mental health facility, hospital-based outpatient clinic, other).
Main outcome measures
Within a 90-day period following the index ED visit, the outcomes were: 1) time to ED re-visit for mental health care (time from the index visit end date to the first subsequent ED visit) and 2) time to inpatient hospitalization for mental health care (time from the index ED visit end date to the first subsequent ED visit that had a disposition of hospital admission).
Statistical analysis
We developed multivariable Cox proportional hazards models to investigate the effect of predictor variables on time to ED re-visit and time to inpatient hospitalization. We included in the models physician-based variables to explore their effect on the main outcomes: the number of physician visits in a 30-day post-discharge period, the type of follow-up visit (mental health related, medical related), the type of physician seen at follow-up (GP, pediatrician, psychiatrist, other), and the type of facility where the physician provided care (practitioner's office, community-based mental health facility, hospital-based outpatient clinic, other). We adjusted for comorbidity [16] and triage level [6, 17, 28] at the index ED visit, as well as for physician visits for mental health care 30 days prior to the ED visit [16] . While evidence is mixed on their effect on health services utilization in our study population, we also adjusted for age and sex, and socioeconomic status as some studies have reported a significant impact on outcomes [5, 16, 28] . In the first model, all categorical variables were entered separately using indicator variables (e.g., socioeconomic status had three indicator variables for the categories First Nations status, human services program recipient, and government sponsored program recipient, and the reference category was no subsidy). Variables and interaction terms (age × sex, age × socioeconomic status, sex × socioeconomic status) were entered into each of the full models and removed, one at a time, if not statistically significant (p > 0.05) to obtain the final models. In particular, if an indicator variable was not statistically significant, the category was combined with the reference category because there was no evidence that the two categories should be separate. The final models were assessed by tests of proportional hazards assumptions and deviance residual diagnostics. The final models met proportional hazards assumptions. Adjusted hazard ratios (HR) and 95 % confidence intervals (CI) are reported. Table 1 presents adolescent sociodemographics and clinical features of index ED visits made by the 208 adolescents in the study cohort. Psychiatric co-morbidity was indicated for 50 adolescents at the index ED visit; the most common comorbidities were anxiety disorder (28.0 %), mood disorder (26.0 %), and mental or behavioural disorder secondary to substance abuse (24.0 %). In the 90-day post-discharge period, 37 adolescents had no physician follow-up visit, while 31 adolescents had a single visit and 140 adolescents had multiple visits.
Results
Cohort description
Physician-based care features associated with time to ED re-visit
In a 90-day post-discharge period, compared to adolescents who had no physician visit or a single visit, adolescents with multiple physician visits had a reduced time to ED re-visit ( 
Discussion
Understanding of factors that influence pathways to care for psychosis is regarded as crucial to improving treatment access [5] . Several novel results from this exploratory study can be used to inform future prospective studies of pathways to care for adolescents with psychotic symptoms. Consistent with our hypotheses, adolescents with multiple physician visits following an ED visit for psychosis returned to the ED significantly sooner, and were hospitalized sooner than adolescents with one or no post-ED physician visits. This finding provides a new perspective to consider for adolescent pathways to care. While a number of other studies have examined the types of contacts and referral sources on pathways to care [5] , the relationship between physician contact, ED use and inpatient hospitalization was not statistically modelled. However, whether our study's findings point to a group of adolescents who remain in a psychiatrically unstable condition despite repeated physician-based care, or whether, despite physician-based care, adolescents' conditions worsened, could not be determined by this study. Future prospective investigations of how: 1) the adolescents' psychopathological states, 2) physician decision processes during different patient contacts, 3) the types of assessment and clinical decisions that characterize follow-up visits to physicians, 4) adolescent contact with other professionals (e.g., law enforcement, school counsellors), and 5) the availability of inpatient beds at the time of an ED visit affect pathways to care, are critical to understanding use of EDs and inpatient hospitalization for psychosis-related health care and time to these events. Other studies support the need for these investigations as well. Pathways to care for psychosis are described as complex [5] . Negative experiences with treatment have been shown to contribute to delays in future help seeking [29] and an insidious mode of onset (psychotic symptoms appearing incrementally) has been associated with longer duration of untreated psychosis compared to acute onset [30] . Other research also suggests that adolescent care pathways (including type of care and time to care) are influenced and directed by parents and/or guardians [9] . In this study, mental health follow-up visits to physicians after the ED visit were not significant in the models; that is, such visits did not affect adolescent time to ED revisit or inpatient hospitalization. It may be that adolescents and their parents are presenting with subtle and negative symptoms of psychosis rather than positive ones. We did not have the necessary patient-level data, however, to study this. A recent international survey of GPs found that while most have a strong understanding of positive symptoms, there was a lack of understanding among many GPs of the subtle symptoms of psychosis such as sleep disturbances, aggression, and social withdrawal [31] . Further investigation as to whether this lack of understanding also applies to adolescents is warranted. While research has advocated for the use of 'upstream' health care such as physician-based primary care compared to more 'downstream' care pathways such as the ED, upstream health care services must be able to detect early onset illnesses and reduce the duration of untreated psychosis [16, 18, 32] .
Although we had no a priori hypotheses regarding the role of physician type and practice setting in time to ED re-visit or inpatient hospitalization, both were significant in our models. Follow-up visits to a pediatrician within 90 days of the index ED visit resulted in significantly shorter times to inpatient hospitalization. Future studies should consider exploring whether pediatricians are able to better differentiate than other physicians between negative and subtle symptoms of early psychosis and typical developmental milestones, thus, determine which That follow-up visits occurring in hospital settings were associated with a shorter time to ED return and hospitalization suggests further investigation of whether the physical proximity of a follow-up visit (i.e., hospitalbased physician care in the same physical location as the ED) or physician behaviour (such as sending an adolescent to the ED during a follow-up visit) are associated with ED use. In our study we also found that female adolescents with First Nations status had shorter time to ED re-visit and inpatient hospitalization. In general, these findings complement previous research, which has shown that First Nations children were at a higher risk of returning to the ED for mental health concerns and that this risk increased with age [20] . To date, the mental health of First Nations adolescents, particularly those with early onset psychosis, is considerably under-studied. We are not aware of any studies examining gender differences in health care utilization. The most current documentation of the mental health of First Nations adolescents in Canada has focused on death by suicide, as well as alcohol and other drug use [33, 34] . Health care utilization has not been studied. Our findings suggest that ED and physician-based care of First Nations adolescents with psychosis requires significantly more attention including study of gender differences in health care utilization, and further understanding cultural interpretations of the positive and negative symptoms of psychosis.
Several limitations should be considered in interpreting our findings. First, while our work stands as an exploratory analysis, more research is required to further understand the predictors of time to ED re-visit and inpatient hospitalization for adolescents. Some potential explanatory variables were not available from our data source, the ACCS, such as data for visits to non-physician services (e.g., mental health professionals in the community) that can occur parallel to physician-based visits [35] , the adolescent's support system, and encounters with law enforcement. These variables could influence: 1) the number of visits made to a physician following an index ED visit, and 2) ED visits (as ED visits may follow dangerous or unusual behaviours or a critical incident for the young person necessitating intervention from family, friends, and/or law enforcement). Prospectively collecting these variables and adding them to future statistical models would provide a more comprehensive risk model, and help to explore pathways to care for psychosis in adolescence from new perspectives. Second, the relatively few events and heavy censoring in our models resulted in very large confidence intervals for several of the findings, and these results should be interpreted cautiously. The results of study are considered exploratory, however, and we feel they still provide important considerations for future studies. Finally, the databases used do not identify all Aboriginal adolescents; non-Treaty Status, Inuit and Métis adolescents were not included. While not the main focus of our study, this sociodemographic was a significant predictor in our models. Further examination of health care utilization for non-Treaty Status, Inuit and Métis adolescents is warranted.
Conclusions
This exploratory study has identified predictors of time to ED re-visit and inpatient hospitalization among adolescents who visited an ED for psychotic symptoms. Study findings can be used to inform additional investigations of pathways to care. Additional investigations should include studies of how adolescents' psychopathological states; care provided during post-emergency, follow-up visits by physicians; physician competencies and skills; contact with other professionals (e.g., law enforcement, school counsellors); and support systems (e.g., family members) affect ED use and inpatient hospitalization. 
